Introduction
The boreal forests dieback and the permafrost-tundra loss of the Northern Hemisphere have been indicated as a policy relevant tipping points of the Earth system, which could exhibit threshold-type behavior in response to anthropogenic climate forcing (Lenton et al. 2008) . To better understand the processes, feedbacks and biogeochemistry related to these critical areas we need more measurements on the relevant atmospheric variables such as CO2, CH4 CO, O3, aerosols (incl. black carbon) and on the variables describing the ecosystem biological activity (GPP, NEE) (Paris et al., 2008; Sasakawa et al., 2013; Kozlova et al., 2008 , Kulmala et al. 2011 . This type comprehensive ground-based measurements together with the remote sensing data over the currently under-documented regions of Siberia and Arctic coastal line are also needed to validate different types of land and atmospheric models.
In 2012, when the PEEX Program (Kulmala et al. 2015 , 2017 , 2017 , https://www.atm.helsinki.fi/peex/) was initiated, it was evident that one of the main focus areas of interests would be the filling the observational gap, especially over the Siberian region, and the development of the coordinated in situ observation networks across the Northern Eurasian region and in China . The backbone of the station network is based on the existing atmospheric, biosphere -ecological or urban stations. The first step towards a coordinated, comprehensive observation network is an overview of the measurement capacity of the exiting stations. After having detailed information, the station metadata, it would be also possible to make the station specific upgrading plans and having added new instruments and measured variables to the observing program of the station.
The collection of the preliminary information of the existing station activities started in 2012. The first inventory on over 200 in situ stations operating in the Arctic and Subarctic Eurasian regions was conducted by the Russian Academy of Sciences (RAS) and Moscow State University together with the University of Helsinki (Alekseychik et al. 2016) . Based on the first inventory we started a collection of more detailed information, called "station metadata". A station metadata, the detailed descriptions of measured variables and the observation site, enables categorize the stations in a systematic manner and to connect them to international observation networks, such as WMO-Global Atmospheric Watch Program, China Ecosystem Network (CERN), and carry out standardization of data formats. Here we introduce the current state of the station metadata work in Russia.
Materials and methods
For collecting metadata information from the Russian stations we drafted out a "metadata enquiry", which has been sent, at today, to over 60 Russian stations. A metadata enquiry is asking information on station's facilities, environments, on atmospheric, ecosystem measurements with a specific focus on different surfaces such as forest, lake, peatland, and urban. Furthermore, information is asked on data collections and their availability for external users, on collaboration and participation to different networks such as Carbon Flux network. We have also set up a relation database for archiving the collected station metadata and to carry out comprehensive map based analysis on different variables and their geographical coverage across Russian Arctic -boreal regions. The SMEAR II station is the most comprehensive station investigating biosphereatmosphere interactions and atmospheric processes in the world and is the prototype of the flagship station for the PEEX observation network. The main components of SMEAR II are 127 m tall mast instrumented with meteorological measurements and gas profiles (7 levels), systems for monitoring physical, optical and chemical properties of aerosols, air ions and high resolution mass spectrometry for atmospheric chemistry, instrumentation for monitoring tree and soil functioning and radiation, two instrumented mini water catchments, two above-canopy and one sub-canopy eddy covariance (EC) measurement set-ups for ecosystem-scale biosphere-atmosphere exchange of GHGs and SLCFs. Emissions of CO2 and volatile organic compounds from the biosphere are monitored with various enclosure setups. Additional flux measurements are carried out at nearby wetland, Siikaneva fen. The longest time series in Siikaneva is CO2, H2O and CH4 fluxes since 2005. The auxiliary measurements include meteorological variables, peat temperature, water table depth and oxygen concentration.
Preliminary results
The Russian station metadata collection will be carried out in 2016-2017. So far our database covers metadata over 50 stations. Metadata has been received from stations such as NESS " Chersky" 68, 64 N. 161, 39E, Tiksi, 71.586 N, 128.77E, Belyy 73.335N, 70.075 E, Mukhrino Field Station, 60.54N, 68.42 E, Seida Vorkuta, 67.05N, 62, 92E, Heiss Island, 80.60N, 58, 03E, Zvenigirod 55.695N, 56.461N, 32.922E . Based on the metadata inventory PEEX will publish s station catalogue introducing the measurements and contact information of the "Russian stations -PEEX collaboration network". The aim of the catalogue is to promote the research collaboration, indicate the station as partner in Russian stations -PEEX collaboration network and to give positive visibility to the station activities.
The map based analysis of the station metadata, preliminary scheduled to take place in 2018, will give guidelines and frameworks for detailed planning of the PEEX observation network such as optimal locations of different atmospheric -ecosystem measurements.
Furthermore, it will demonstrate the observational gaps in a comprehensive and systematic way and provides background information for the specific upgrading plans such as new instrumentation needed for capturing specific events related to long-term atmospheric pollution or epidemical dispersion. The upgrading plans would be based a SMEAR concept, the measurement theory and techniques as a result of a 20 year development at the SMEAR-II flagship station situated in Hyytiälä, Finland (Hari et al. 2017) . The options for upgrading the existing station network or built new stations based on SMEAR concept is under evaluation. Also some other relevant measurements to be included in the coordinated monitoring program are under consideration such as borehole data relevant to permafrost monitoring. The most active partners here have been Tyumen state university, A.N. Severtsov institute of ecology and evolution (RAS), Tver State University and Moscow State University.
4.Conclusions
The comprehensive observation network is a crucial tool for environmental monitoring and is contributing the sustainable environmental, economic and social development of the Northern Eurasian regions under changing climate. PEEX recognizes the unique opportunity to explore cooperation with all exiting ecosystem, atmospheric and meteorological station. PEEX has capacity and know-how to establish a observation framework for solving environmental problems in the Northern Eurasia, and become a community of shared interests. PEEX research outcome and observation activities and the new methodological concepts are providing new information not only for the climate policy making in the global scale but also for the regional infrastructure planning, urban design, construction of early warning systems (natural hazards), for the mitigation and adaption planning. Thus PEEX is aimed deepening the collaboration with the European, Russian, Chinese and global partners to maximize the impact of the PEEX infrastructure development in the climate policy relevant processes. The key partners and stakeholders here are International Institute for Applied Systems Analysis (IIASA)
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